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(57)Abstract: 

PURPOSE: To provide a calibration construction for 
calibrating a positioning measurement system used in 
a semiconductor process. 
CONSTITUTION: This calibration construction 
includes at least one zero offset positioning 
construction and a plurality of non-zero offset 
positioning constructions. The tool guidance shift of 
the positioning construction system can be obtained 
by measuring the displacement of the zero 
positioning construction system at 0° and 180°. Then, 
the first TIS judgment can be confirmed and whether 
or not astigmatism is present can be certified by ' £ 
measuring the displacement of the zero-offset 
position construction at 0°, 90°, 180°, and 270°. 

When the TIS and the astigmatism are generated, both the zero and non-zero positioning 
constructions are measured at an angular directional position at 0°, and a system error in a 
measured value is calculated. Those errors are calculated, and the positioning 
measurement system is calibrated for reducing those errors. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the proofreading structure where it is used for proofreading an alignment gaging system 
the aforementioned school ****** It is the 1st alignment structure which has the 1st pattern and 2nd 
pattern at the time, in view of the point on the perpendicular of the flat surface which is formed of an 
integrated-circuit manufacture process step, is formed on a substrate, and is generally defined by said 
substrate. Each of said 1st and 2nd patterns has a core. The variation rate of each center to center of 
said 1st and 2nd patterns Said 1st alignment structure chosen so that it may become zero noting that 
a certain misalignment guided by said integrated-circuit manufacture process step cannot be found, 
They are two or more 2nd alignment structures arranged on said substrate by the relation which was 
formed on said substrate, received mutually, and was estranged to said 1st alignment structure. Each 
of said 2nd alignment structure has the 3rd pattern and the 4th pattern. Each of said 3rd and 4th 
patterns has a core, and the variation rate of the center to center of each of said 3rd pattern and the 
4th pattern corresponding to it Said proofreading structure characterized by including said two or 
more 2nd alignment structures chosen so that it may become the thing of predetermined magnitude 
and a predetermined direction when a certain misalignment guided by said integrated-circuit 
manufacture process step cannot be found. 

[Claim 2] Said 1st alignment structure is proofreading structure according to claim 1 characterized 
by having the 1st layer which forms said 1st pattern on said substrate, the interlayer who covers said 
1st pattern, and the 2nd layer which forms said 2nd pattern on said interlayer. 
[Claim 3] Each of said 2nd alignment structure is proofreading structure according to claim 2 
characterized by having the 1st layer which forms said 3rd pattern on said substrate, the interlayer 
who covers said 3rd pattern, and the 2nd layer which forms said 4th pattern on said interlayer. 
[Claim 4] The 1st layer in which said 1st alignment structure forms said 1st pattern on said substrate, 
Each of said 2nd alignment structure is proofreading structure according to claim 1 characterized by 
having the 1st layer which forms said 3rd pattern on said substrate, and the 2nd layer which forms 
said 4th pattern on said substrate including the 2nd layer which forms said 2nd pattern on said 
substrate. 

[Claim 5] Said 2nd pattern is a rectangle which has opening in it, and said 1st pattern is a rectangle 
arranged in said opening. Each of said 4th pattern Each of said 3rd pattern which is the rectangle 
which has opening and corresponds in it is a rectangle arranged in said corresponding opening. The 
variation rate between between said core of said 1st pattern, and said cores of said 2nd pattern and 
each core of said 3rd pattern, and said core where said 4th pattern corresponds It is set to X and the 
Y-axis which cross the corresponding right angle defined on said flat surface. Furthermore, it is the 
proofreading structure according to claim 1 which each intersection of said corresponding X and a 
Y-axis defines X and Y coordinate (0 0), and is characterized by locating said each core of said 1st 
and 3rd patterns in the corresponding X and X of a Y-axis, and Y coordinate (0 0). 
[Claim 6] In quest of a certain tool induction shift which an Invoicing method presents with a pre- 
alignment gaging system in the approach of proofreading an alignment gaging system, it is 
proofreading structure. Said proofreading structure of having the alignment structure of having a 
predetermined zero offset on it, and two or more alignment structures of having a predetermined 
non-zero offset, respectively Position in the location of the beginning on said alignment gaging 
system, and said alignment gaging system is used. Measurement of the 1st of the variation rate in the 
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predetermined direction of said zero offset alignment structure is performed. Rotate said 
proofreading structure 90 degrees from said first location, and said alignment gaging system is used. 
Measurement of the 2nd of the variation rate in said predetermined direction of said zero offset 
alignment structure is performed. Rotate said proofreading structure 180 degrees from said first 
location, and measurement of the 3rd of the variation rate in said predetermined direction of said 
zero offset alignment structure is performed using said alignment gaging system. Rotate said 
proofreading structure 270 degrees from said first location, and measurement of the 4th of the 
variation rate in said predetermined direction of said zero offset alignment structure is performed 
using said alignment gaging system. Check the judgment of said tool induction shift, and 
astigmatism is inspected according to said 1st, 2nd, 3rd, and 4th measurement. Rotate said 
proofreading structure to said first location, and said alignment gaging system is used, measurement 
of the 5th of the variation rate in said each predetermined direction of said alignment structure — 
carrying out — said 5th zero offset displacement measurement value — the [ said / corresponding ] — 
a 5 non-zero displacement measurement value — respectively — since — by subtracting The 5th 
displacement measurement value to which said non-zero offset alignment structure was adjusted is 
calculated. In order to compensate the tool induction shift which searches for a calibration curve 
from said adjusted 5th displacement measurement value, said zero predetermined [ each ], and a non- 
zero offset, and is presented with said alignment gaging system In order to compensate the 
systematic error which adjusts said alignment gaging system using said tool induction shift for which 
it asked, and is presented with said alignment gaging system How to proofread the alignment gaging 
system characterized by including each phase of adjusting said alignment gaging system using said 
calibration curve. 

[Claim 7] Said phase of asking for said tool induction shift arranges said proofreading structure in 
said first location on said alignment gaging system. Measurement of the beginning of the variation 
rate in said predetermined direction of said zero offset alignment structure is performed using said 
alignment gaging system. 180 degrees of said zero offset alignment structures are rotated from said 
first location. Measurement next to the variation rate in said predetermined direction of said zero 
offset alignment structure is performed using said alignment gaging system. The approach according 
to claim 6 characterized by being attained by each phase which calculates a certain tool induction 
shift presented with said alignment gaging system according to the measured value of said beginning 
and a degree. 

[Claim 8] Said phase which calculates a tool induction shift is an approach according to claim 7 
characterized by being attained using the formula of TIS= (D180-D0) / 2. However, TIS expresses a 
tool induction shift and is D180. Said following displacement measurement value is expressed and it 
is DO. Said first displacement measurement value is expressed. 

[Claim 9] Said phase which calculates the adjusted 5th displacement measurement value is an 
approach according to claim 6 characterized by being attained using the formula of Dsn adj=Dsn- 
Dso. the [ however, / as opposed to / n expresses one of said each of the ** zero alignment structure, 
and / one of said the non-zero offset alignment structures in Dsn adj ] expressing an adjusted [ 5 ] 
displacement measurement value, Dsn expresses the corresponding 5th displacement measurement 
value over one of said the non-zero offset alignment structures, and Dso expresses the 5th 
displacement measurement value over said zero offset alignment structure. 
[Claim 10] Said phase which calculates the adjusted 5th displacement measurement value is an 
approach according to claim 6 characterized by being attained using the formula of Dsn adj=Dsn- 
TIS-Dso. the [ however, / as opposed to / n expresses one of said each of the ** zero alignment 
structure, and / one of said the non-zero offset alignment structures in Dsn adj ] — an adjusted [ 5 ] 
displacement measurement value is expressed, Dsn expresses the corresponding 5th displacement 
measurement value over one of said the non-zero offset alignment structures, TIS expresses a tool 
induction shift and Dso expresses the 5th displacement measurement value over said zero offset 
alignment structure. 

[Claim 1 1] Said phase of adjusting said alignment gaging system using said called-for tool induction 
shift is an approach according to claim 8 characterized by being attained by each phase of acquiring 
a TIS calibration curve from said formula, and changing the measured value by said alignment 
gaging system according to said TIS calibration curve. 

[Claim 12] In the approach of proofreading an alignment gaging system, said approach is 
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proofreading structure. Position said proofreading structure of having the alignment structure of 
having a predetermined zero offset on it, and two or more alignment structures of having a 
predetermined non-zero offset, respectively, in the location of the beginning on said alignment 
gaging system, and said alignment gaging system is used. Measurement of the 1st of the variation 
rate in the predetermined direction of said zero offset alignment structure is performed. Said zero 
offset alignment structure is rotated 180 degrees from said first location. Measurement of the 2nd of 
the variation rate in said predetermined direction of said zero offset alignment structure is performed 
using said alignment gaging system. The measured-value shift guided by said alignment gaging 
system according to said 1st and 2nd measured value is calculated. In order to compensate said 
guided shift, said alignment gaging system is adjusted. Rotate said proofreading structure to said first 
location, and said alignment gaging system is used. Measurement of the 3rd of the variation rate in 
said predetermined direction of said zero offset alignment structure is performed. Rotate said 
alignment structure 90 degrees from said first location, and said alignment gaging system is used. 
Measurement of the 4th of the variation rate in said predetermined direction of said zero offset 
alignment structure is performed. Rotate said alignment structure 180 degrees from said first 
location, and measurement of the 5th of the variation rate in said predetermined direction of said 
zero offset alignment structure is performed using said alignment gaging system. Rotate said 
alignment structure 270 degrees from said first location, and measurement of the 6th of the variation 
rate in said predetermined direction of said zero offset alignment structure is performed using said 
alignment gaging system. Check said calculated measured-value shift, and inspect about astigmatism 
according to said 3rd, 4th, 5th, and 6th measured value, rotate said proofreading structure to said first 
location, and said alignment gaging system is used, measurement of the 7th of the variation rate in 
said each predetermined direction of said alignment structure - carrying out - said 7th zero offset 
displacement measurement value — the [ said / corresponding ] — a 7 non-zero displacement 
measurement value - respectively - since - by subtracting The 7th displacement measurement 
value to which said non-zero offset alignment structure was adjusted is calculated. In order to 
compensate the systematic error which asks a calibration curve for from said adjusted 7th 
displacement measurement value, said zero predetermined [ each ], and a non-zero offset and which 
is presented with said alignment gaging system How to proofread the alignment gaging system 
characterized by including each phase of adjusting said alignment gaging system using said 
calibration curve. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the approach and equipment which 
measure the registration between each class with which a semiconductor wafer generally laps about 
manufacture of an integrated circuit, and are proofread. 
[0002] 

[Description of the Prior Art] Manufacture of a complicated semiconductor device is accompanied 
by various processing phases. In order to build a desired electronic semiconductor device, the layer 
by which the plurality of a different ingredient was patternized is put on a substrate. A different layer 
must be made to align correctly in order to secure proper actuation of overlap and a semiconductor 
device mutually. The variation rate between the properties of corresponding on a different layer 
reduces the engine performance of a device, or can make a device impossible of operation 
completely. The description dimension corresponds and it is becoming small as a semiconductor 
device is complicated increasingly. This contraction of the description dimension has made small the 
allowable error of the variation rate between each class. 

[0003] When a semiconductor device is manufactured, it is one of much the chips on the wafer of a 
semiconductor material. A general manufacture process is explained below. First, the silicon wafer 
which has a nitride is patternized and etched. A silicon-dioxide layer is grown up into this nitride 
window, and a nitride is removed. Next, polish recon is made to adhere to a wafer and it etches by 
patternizing a wafer again together with a front layer. And a wafer is set and patternized in a front 
layer and a dopant is diffused. Behind this phase, a dielectric is made to adhere to a wafer and it 
doubles at a front layer, and a wafer is patternized again and etched. Finally, a metal layer is adhered 
to a wafer, and it patternizes and etches together with a front layer. 

[0004] The device smaller than higher circuit density and the bigger chip size were brought about as 
a result of improvement in a manufacturing technology. These advance builds more the circuit 
pattern used in each phase of a manufacture process to accuracy, and needs to align them mutual 
more precisely. In order to make easy alignment of each class with which a semiconductor wafer 
laps, generally including a registration pattern and a Mac in each class of a wafer has been 
performed. These patterns have the relation predetermined to an alignment pan **** case with right 
overlap and each class mutually, as one of the registration patterns generally used, there is a thing 
using the square of the magnitude from which it differs on alignment **** each class. If two layers 
are aligned completely, these squares will make a core the same. Any registration errors produce the 
variation rate which receives mutually [ each square ]. 

[0005] Since the semiconductor wafer which has a multiplex complicated integrated circuit requires 
costs for manufacturing, generally it is desirable to check alignment, after applying to the wafer of 
each class. If the limitation that the variation rate between each class is permissible is exceeded, a 
layer with the defect can be removed and it can replace with the layer aligned correctly. 
Measurement of alignment, a check, and correction have prevented discarding the wafer produced 
good potentially. 

[0006] In order to avoid the cost produced as a location gap and a result, it is required to judge 
alignment correctly. Generally in the past, checking alignment manually was performed. The 
operator two-layer [ which is called the optical veneer on each wafer ] which generally makes a pair 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/17/2006 



JP,06-181 15 5, A [DETAILED DESCRIPTION] 



Page 2 of 8 



and who do the interleave, did and became skillful about alignment of a lapping pattern like form 
structure was inspecting. However, such a technique is comparatively late and tends to cause 
contamination of a personal error or a semiconductor wafer. 

[0007] In recently, the automatic system for measuring alignment was developed comparatively. 
Although these automation systems are big advance from the manual system before it, it is hard to 
avoid a certain amount of error of measured value. These errors take place in both optical and 
electronic parts of an automation system. It does not lose completely or the system with which these 
errors generally called a systematic error can be compensated is not known. 
[0008] In the past, it was usually to proofread such an alignment system by comparing with the 
measurement obtained by alien systems, such as a scanning electron microscope (SEM) with which 
the exact thing is known. However, such a proofreading technique is comparatively complicated and 
needs another, expensive equipment. The capacity which proofreads current and an alignment gaging 
system is (1). An indirect monolayer design offset technique and (2) A technique according to the 
SEM micro graph of layer structure two or more, and (3) It is restricted to three techniques of tool 
induction shift (TIS) technique. As for these three techniques, the application and accuracy are 
restricted for all. 

[0009] In order to explain the limitation of such techniques, it is necessary to explain the situation 
that the actual configuration and actual it used as the target of a judgment of alignment are turned to 
a gaging system. In the case of a lower substrate, a base layer, the developed photoresist layer, and 
many, the mediation layer to which it generally adheres for next processing is contained in the actual 
structure where it is used for the judgment of alignment. An example of a general measurement 
configuration is formed as a box in a box, and enables it to calculate the alignment measured value to 
a base layer about a photoresist layer. This alignment measured value is calculated by measuring x 
and y component of this cardiac box. The geometrical hit alignment on these two designs of a box is 
defined as a coordinate (0 0). It is the registration offset which the actual difference of the core of an 
inside box and the core of an outside box under wafer processing should search for. The general 
magnitude of an inside box is 10-micron square. The general magnitude of** is 20-micron square in 
the inside of an outside box, and ****** of an outside box is 50-micron square. Although these are 
not absolute figures, they show as general magnitude used in this industry. 

[0010] Both an outside and an inside box are designed by the same layer, i.e., a base layer, or the 
photoresist layer in monolayer offset technique. The offset over the inside box of an outside box is 
designed as systematic structure. The structure of the group who generally has offset which is 
different in both x and the direction of y is equipped. Such structures are measured and the measured 
value is plotted to a design value. Although suited best, it asks for a formula, and it uses as a 
calibration curve in the alignment gaging system for measuring actual multilayer process 
topography. The limitation of this technique is shown in not expressing the actual fine structure 
which should be measured. Therefore, the optical property of the structure measured is not included 
in proofreading of this gaging system. The optical factor which is most notably missing is the 
optimal focus between the upper limit of a photograph rare strike, and the upper limit of a base layer. 
There are the refractive index and distortion of a mediation layer in other important elements. Using 
is very difficult for the technique of a SEM microphotography, and the application and accuracy are 
restricted. In this technique, the detailed microphotography of multilayer BOKKU Inn box structure 
or the same multilayer alignment structure is taken using SEM. And these microphotographies are 
used for measurement of x and y component of alignment. Such measured value is calculated by 
correlation with the handicraft which used calipers, and another SEM microphotography of a 
"known" criterion. When the SEM system is equipped with the direct measurement function, 
photography and measurement of a microphotography become unnecessary. If the SEM measured 
value of alignment is calculated, they will be plotted to a gaging-system value. It asks for the 
formula which suits best and uses as a calibration curve of an alignment gaging system. 
[001 1] It may be thought that proofreading according to the measured value is most exact since it is 
considered that SEM is what makes the metrics of silicon society. However, there is an essential 
fluctuation factor made into that to which both the application of this technique and accuracy were 
restricted in SEM. The 1st SEM is a high sensitivity system based on the stability of a beam. 
Unluckily, the small fluctuation in the stability of a beam is what often happens, and causes 
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astigmatism in the microphotography obtained. As for astigmatism, x and y cause [ of alignment ] an 
error of measurement. Moreover, when it differs, it cannot be assumed that it has the proper beam 
property that the taken microphotography is the same. 

[0012] It is 2nd having become famous according to the capacity SEM's resolving the very small 
description. In this capacity, in order to trace a very small difference of directivity, it is assumed that 
it can divert. However, SEM must operate for a high scale factor extremely, in order to resolve a 
small characteristic difference. Unluckily, although it is designed as a very big thing in order that the 
alignment measurement structure by which current use is carried out may make max image visual 
field use and the scale factor of an alignment gaging system, this magnitude makes those imaging in 
SEM the thing of a very low scale factor. The effectiveness of the high resolution of SEM will stop 
therefore, being helpful by using a low scale factor. 

[001 3] It is the result of 3rd pursuing the path of the electron scattered about in order that the output 
of SEM may make an electronic beam rebound on a certain front face and may make an image. 
Unluckily, existence of the middle class will prevent a beam from reaching a base layer. Therefore, 
not all the processing level with the middle class can proofread using this technique. In TIS 
technique, an alignment gaging system (RMS) takes two measured value of alignment structure, and 
asks for the shift by which it was guided to the tool shown by RMS. 1st measurement is performed 
about the alignment structure in 0 degree, and 2nd measurement is performed about the alignment 
structure rotated 1 80 degrees. The measured value after being made by RMS can be compensated 
with TIS calculated from such measured value. However, this TIS technique can compensate only 
advancing-side-by-side-offset. The distortion error of the scale factor on a system, astigmatism, etc. 
is not compensated. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention aims at the thing of each one problem 
mentioned above for which it crawls again and makes into at least solution or the minimum thing 
whether to be shoes. 
[0015] 

[Means for Solving the Problem] According to this invention, the proofreading structure of using in 
case an alignment gaging system is proofread is offered. This configuration structure includes the 1st 
alignment structure formed on a substrate. This 1st alignment structure has the 1st and 2nd patterns 
at the time, in view of the point on the perpendicular to the flat surface generally defined by the 
substrate. Each of the 1st and 2nd patterns has a core, and when a certain alignment misalignment 
caused by the integrated-circuit manufacture process phase cannot be found, let the variation rate of 
each center to center of the 1st pattern and the 2nd pattern be zero. Misalignment may happen by 
fluctuation of other process phases actually caused as the misalignment and/or each process phase of 
a fabrication mask are performed. This actual magnitude and actual direction of misalignment are 
what it is going to measure with an alignment gaging system, and tend to make that proofreading 
easy using the structure and the approach of this invention. Moreover, this proofreading structure is 
arranged including two or more 2nd alignment structures by the relation in which each was formed 
on the substrate and these opened the 1st alignment structure and spacing mutually again. It has the 
3rd and 4th patterns, and these swerve and each of the 2nd alignment structure has a core on the 
visual field flat surface as the 1st and 2nd patterns where ** is the same. It is chosen so that it may 
become equal to the non-zero offset displacement as which the amount with a certain direction of [ at 
the time of assuming that each core of each 3rd pattern and the 4th pattern corresponding to it does 
not have the misalignment too caused by the integrated-circuit manufacture process ] was chosen 
beforehand. The variation rate as which each core of the 3rd and 4th corresponding patterns was 
chosen beforehand actually may originate in a certain mask misalignment or the misalignment of 
other process fluctuation which affects the alignment of the 1st alignment structure too, and the 1st 
and 2nd patterns of the 1st alignment structure may shift from the variation rate chosen beforehand 
almost to the same extent as shifting from concentricity. 

[0016] According to another whole surface of this invention, the approach for proofreading an 
alignment gaging system is offered. This approach includes each following phase. Proofreading 
structure is arranged in the early location location on an alignment gaging system. This proofreading 
structure has on it the zero offset alignment structure chosen beforehand and two or more non-zero 
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offset alignment structures chosen beforehand. As for this proofreading structure, dealing with the 
proofreading structure mentioned above is desirable. It asks for the tool induction shift (TIS) shown 
by this alignment gaging system. As for this TIS, it is desirable to ask by measuring the variation rate 
of zero offset alignment structure in 180 degrees in an early location from that early location, and 
then taking the average of those measured value. In the place which has a wafer in an early location, 
1 st measurement about displacement of zero offset alignment structure is performed in a 
predetermined direction using an alignment gaging system. Proofreading structure is rotated 90 
degrees from an early location, and measurement of the 2nd of the variation rate of zero offset 
alignment structure is performed in a predetermined direction using an alignment measuring device. 
Proofreading structure is again rotated 180 degrees from an early location, and measurement of the 
3rd of the variation rate of zero offset alignment structure is performed in a predetermined direction 
using an alignment gaging system. Proofreading structure is rotated 270 degrees from an early 
location, and measurement of the 4th of the variation rate of zero offset alignment structure is 
performed in a predetermined direction using an alignment gaging system. A tool induction shift is 
checked using such measured value, and it judges whether there is any astigmatism or there is 
nothing. Next, proofreading structure is rearranged in an early location and the 5th displacement 
measurement is performed to all the zero offsets and non-zero offset structures, the [ and / each ] ~ 
by subtracting the 5th zero offset displacement measurement value from a 5 non-zero displacement 
measurement value, the 5th displacement measurement value of amendment is calculated. A 
calibration curve is searched for from the predetermined offset corresponding to the 5th 
displacement measurement value and them which were amended. Using the calibration curve which 
adjusted since [ which compensates conversion errors, such as a tool induction shift, for example ] it 
was shown by the alignment gaging system using the tool induction shift which was able to ask for 
the alignment gaging system, and was searched for from the predetermined offset corresponding to 
the 5th displacement measurement value and them which were amended, since [ which compensates 
systematic errors, such as a scale factor and distortion, for example ] an alignment gaging system is 
shown by the alignment gaging system, it amends. 

[0017] The above-mentioned of this invention and other effectiveness read the following detailed 
explanation, and become clear by referring to a drawing. Although various modification and an 
alternative gestalt are possible for this invention, it illustrates a specific example in a drawing and 
explains it to a detail here. However, he should understand that it is not what is going to limit this 
invention to the specific gestalt indicated. Rather, although this invention serves as modification and 
the equivalent thing according to the main point of this invention defined by the attached claim, and 
within the limits, and instead of, it covers all. 
[0018] 

[Example] First, in drawing 1 , an alignment gaging system (RMS) is illustrated and a reference 
number 10 shows the whole. Fundamentally, RES 10 makes easy alignment of a different layer in 
semi-conductor manufacture processing. RMS 10 has the wafer holder 12 which holds the wafer 
measured. A wafer conveyance pick (not shown) takes out a wafer 14 from the wafer holder 12, and 
arranges it on the PURIA liner 16. the wafer flat of the PURIA liner 16, i.e., a wafer, is linear — a 
wafer 14 is rotated in the predetermined direction by sensing a border. Next, a wafer conveyance 
pick moves a wafer 14 from the PURIA liner 16 to the measurement stage 18. 
[0019] The optical system which shows the whole with a reference number 20 is installed in the 
measurement stage 1 8 upper part. Including the microscope 22 and the video camera 24, this optical 
system 20 is arranged so that a video camera 24 may record the image in which these were brought 
together under the microscope 22, and it may align about a shaft mutually. As for this microscope, it 
is desirable that the wafer 14 arranged on the measurement stage 18 is expandable by 2 to 200 times. 
The flat surface where a wafer conveyance pick is defined with a wafer 14 during operation arranges 
a wafer 14 horizontally on a stage 18 so that it may become perpendicular to the optical axis of 
optical system 20. In order to position the selected registration pattern to optical system, as for this 
stage 18, it is desirable that it is movable to three dimensions. Therefore, a stage 18 positions 
precisely until the registration pattern which measures a wafer 14 is arranged directly under a 
microscope 20. Next, a microscope turret is rotated for a desired scale factor, and a video camera 24 
records the image with which each registration pattern converged. 
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[0020] A video camera 24 sends the electrical signal showing the recorded image to the image 
processor (not shown) held in the cabinet 26 of RMS 10. An image processor sends the electric 
picture signal processed using the conventional technique to the computer (not shown) too held in a 
cabinet 26. A computer processes further the electrical signal received from the image processor, and 
displays the image recorded on the picture monitor 28 linked to a computer. Moreover, the text 
screen 30 and the keyboard 32 have connected with a computer, and an operator especially answers 
the measured value of alignment structure, and enables it to order a computer so that ply MENTO of 
various kinds of layers may be judged, furthermore - and when calculating registration for the 
computer to which an important thing is connected with many alignment gaging systems 10 for the 
purpose of proofreading, it can program to accept the measurement offset or the curve which a 
computer accesses. 

[0021] It is desirable that all the components mentioned above along with RMS 10 and it are 
available in a commercial scene. For example, RMS 10 is Concord and Massachnsetts. It can be 
referred to as Model 2031 of KLA Instruments of Interactive VideoSystem, Model Accuvision ACV 
-8 of Inc. or Santa Clara, and California. However, it means that the approach of accumulating of 
analyzing the proofreading structure design and it which are explained below makes easy 
proofreading and measurement of the alignment gaging system generally [ many ] used. 
[0022] Proofreading structure is manufactured in order to proofread RMS 10. Drawing 2 is drawing 
showing an example of proofreading structure. As for the proofreading structure 34, it is desirable 
that two or more dual level alignment structure 36 A-I which was stated by the term of a Prior art is 
included. Alignment structure 36 A-I on the proofreading structure 34 is designed so that measuring 
proofreading structure 36 A-I according to the proofreading approach discussed below may make 
exact proofreading of RMS 1 0 easy. 

[0023] D rawing 3 and drawing 4 are drawings showing an example of the alignment structure 36. 
Each alignment structure 36 includes the inside box 40 surrounded by the outside box 42 which 
carries out opening. As drawing 3 is shown, the location of the inner box 40 and the outside box 42 
is defined to the X-axis 44 and the rectangular coordinates which intersect perpendicularly and 
which it has Y-axis 46. The core of the inner box 40 is the core and this alignment of the outside box 
42 which are defined by the intersection with Y-axis 46 of the X-axis 44 so that it may illustrate. 
However, the dimension of the periphery of the inner box 40 is fully smaller than the dimension of 
the opening 48 of the outside box 42, therefore important for the point that you can make it offset 
from this cardiac location which illustrated the inner box 40, without having a bad influence on the 
engine performance of the proofreading structure 36, and can make it located in opening 48 now. 
[0024] The cross-sectional view of the alignment structure 36 is shown in drawing 4 . Since it is 
manufactured using the conventional manufacture technique, each alignment structure 36 does not 
carry out explaining each phase of the manufacture process of the proofreading structure 34 to a 
detail here. It is enough if it knows that each alignment structure will be formed on the substrates 38, 
such as a silicon wafer. The inner box 40 is formed of the base layer 50 on a substrate 38. And it may 
not consider as the case where an interlayer 52 is formed on a substrate 38 and the base layer 50. It is 
on the middle class 52 when existing, or when there is nothing, as for the 52 middle class's outside 
box 42, it is desirable to be formed of the layer of the photoresist 54 on a substrate 38. 
[0025] By referring to drawing 5 and drawing 6 , fundamental understanding of manufacture of the 
multistory proofreading structure 34 can be acquired. Drawing 5 is drawing showing two or more 
inner box 40 A-I formed in the base layer on a substrate 38. If inner box 40 A-I is formed, an 
interlayer 52 can be adhered on it. Next, as shown in drawing 6 , in the predetermined location to 
inner box 40 A-I, it is on the middle class 52, or outside box 42 A-I is formed in the photoresist layer 
54 on a substrate 38, when there is no middle class 52. The result of this manufacture process serves 
as formation of the proofreading structure 34 shown in drawing 2 . 

[0026] The proofreading structure 34 includes one or more alignment structures which are equipped 
with the outside box 42 and the inner box 40 of this alignment, and are designed so that X of the core 
of each alignment structure and Y coordinate may be set to (0, 0). That is, such alignment structures 
are designed in order to measure (0, 0), when there are no one piece or two or more errors of the 
wafer alignment guided by RMS 10. As shown in drawing 2 , it is designed by this alignment so that 
only alignment structure 36A may measure (0, 0). 
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[0027] Moreover, the proofreading structure 34 also includes two or more alignment structures 36 
designed with offset between the corresponding inner box 40 and the outside box 42. That is, each 
corresponding ** box 40 is not the outside box 42 and this alignment. As shown in drawing 2 , 
alignment structure 36 B-I has the various mistake registration of X and Y, and is designed. When 
there are no one piece or two or more errors which are caused by RMS of wafer alignment, these 
alignment structure 36 B-I should measure the predetermined mistake registration value between 
process layers as shown in drawing 2 . Since a general regulation is suited, the core of the inner box 
40 shall be located in a coordinate (0 0), and the core of the outside box 42 is partial from there. The 
combination of alignment structure 36 A-I mentioned above and those designs makes proofreading 
of RMS 10 easy. Alignment structure since formula is used in order to explain proofreading approach 
using proofreading structure 34 36 A-I is SO -S8, respectively. It is specified. Moreover, as for the 
proofreading structure 34, being reproduced on two or more dies is desirable on the proofreading 
wafer 14. In order to make into the minimum effect by the rotation which becomes behind clear, it is 
necessary to carry out near of at least one of the dies of these to the core of a wafer 14. In order to 
bring about the most exact proofreading to a specific alignment gaging system, the remaining 
proofreading structure 34 can be arranged so that desirably. 

[0028] First, 34 proofreading structureSO on the main die of a wafer 14 X and Y component are 
measured using RMS 10. As for these measurement, it is desirable to be carried out the number of 
times with statistics top meaning. As for such X and Y component, it is desirable for the computer of 
RMS 10 to memorize. Next, 180 degrees of wafers 14 are rotated about an optical axis from the first 
location. Rotation of a wafer 14 is attained by rotating a stage 18. Or a wafer can be moved to the 
PURIA liner 16, and it can rotate 180 degrees, and can also return to a stage 18. It cannot 
recommend, although rotation by the hand control of a wafer is also possible. Of course, the same 
effectiveness can be acquired also by rotating 180 degrees of optical system 20 to the proofreading 
structure 34. 

[0029] Measurement of the variation rate between patterns uses the signal-processing technique 
known well. The distance between the inner box 40 in drawing 3 and the outside box 42 is found by 
analysis of the signal from a camera 24. Each line of patterns 40 and 42 produces the transition in the 
scanning-line signal from a camera 24, respectively. The time interval between the transition 
corresponding to the outside box 42 and the transition corresponding to the inner box 40 expresses 
the distance of these two patterns. The signal-processing technique of analyzing the image of a 
camera in order to ask for the variation rate between patterns is just going to be known by this 
contractor well. 

[0030] SO of the same proofreading structure before measured after rotating 180 degrees of wafers 
including the proofreading structure 34 The 2nd set of a displacement measurement value is obtained 
by [ which are statistically meaningful using RMS 10 in X and Y component ] carrying out count 
measurement. Since the proofreading structure 34 was reversed, the direction of the variation rate 
between the inner box 40 and the outside box 42 becomes opposite. The magnitude of the variation 
rate between the boxes which hang down when there is no error in measurement is the **** same 
about both measurement, namely, is the 1st measured value X0. X component is the 2nd measured 
value XI 80. It is the same **** as X component, and is the 1st measured value Y0 again. Y 
component should become the same as Y component of the 2nd measured value Y180. However, 
when the proofreading structure 34 rotates the tool induction shift (TIS) of RMS 10, a direction does 
not change. Therefore, when RMS 10 presents TIS, the 2nd measured value differs from the 1st 
measured value. 

[0031] It is SO in order to calculate TIS. The average of X and Y component is calculated using the 
formula 1 and formula 2 which are shown below. 

TISx = (XI 80 AV-X0 AV)/2 Formula 1TISY - (Y180 AV-Y0 AV)/2 A formula 2 however X0 AV, 
Y0 AV, XI 80 AV, and Y180 AV are X0 obtained from repetitive statistical measurement, Y0, and 
XI 80. And Y180 The average is expressed, respectively. 

[0032] If TIS is calculated, it can use in order to correct the measured value which was able to obtain 
it from RMS 10. An alignment gaging system of a certain kind, such as RMS of the interactive mode 
video system mentioned above, can input X and Y component of TIS, and can fit RMS 10 to TIS 
automatically. However, many alignment gaging systems do not have this function. Therefore, it is 
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TISX in order to lose a tool induction shift from the measured value obtained using the alignment 
gaging system. And TISY is held for the further count. 

[0033] It is X0 AV=-0.6 in order to explain use of a formula 1 and a formula 2. It is assumed that 
they are a micron and Y0 AV=0.3 micron. Moreover, XI 80 AV=0.4 It is assumed that it is a micron 
and is Y180AV=-0.1 micron. If a formula 1 is used, it will be TISX =0.5 micron, and if a formula 2 
is used, it will be TISY =-0.2 micron. Therefore, RMS 10 shows the tool induction shift of being 
compensated in order to obtain exact measured value (0. 5 -0.2). 

[0034] Moreover, in order to calculate TIS, it is SO of which die on a wafer. He should understand 
that structure may be measured. However, the error brought about by manufacture of the 
proofreading structure 34 serves as min by using a central die. For example, when it is slightly 
distorted while the wafer manufactured, the proofreading structure 34 built by the die near the 
circumference of a wafer 14 will present this bigger error depended distorted than what the 
proofreading structure 34 formed in the die near the core of a wafer 14 shows. 

[0035] When TIS is calculated, in being possible, it inputs into RMS10 by making it into an adjusted 
value, next is SO. Each is authorized by performing measurement repetitively in the angle directivity 
of 0 degree, 90 degrees, 180 degrees, and 270 degrees. This assay checks existence of the correctness 
of TIS decision and astigmatism. Existence of astigmatism is SO. It is judged by plotting four 
measured value on rectangular coordinates. Next, a line is pulled between measured-value 
coordinates (0 degree and 180 degrees). The 2nd line is pulled between measured-value coordinates 
(90 degrees and 270 degrees). The magnitude of two lines pulled between each of those point is 
compared. When such magnitude is not equal, astigmatism exists. 

[0036] When TIS is completely taken into consideration in view of this assay, a wafer will be re- 
positioned in the 0-degree direction of an angle for example, on a wafer flat (if it corrects again in 
the system in which it is possible), and it is alignment structure SO -S8 on each school orthodox 
conformation 34. Each variation rate is measured. It is SO -S8 about such measured value to each 
school orthodox conformation 34. The following formulas are used in order to adjust X and Y 
component. 

[0037] In order to calculate X and Y component which were adjusted to the alignment gaging system 
equipped with TIS amendment, a formula 3 and a formula 4 are used. 
Xsn adj=Xsn-Xso (3) 
Ysn adj=Ysn-Yso (4) 
However, it is n=l-8. 

[0038] In order to calculate X and Y component which were adjusted to the gaging system which is 
not equipped with TIS amendment, a formula 5 and a formula 6 are used. 
Xsn adj=Xsn-TISX -XSO (5) 
Ysn adj=Ysn-TISY -YSO (6) 
However, it is n=l-8. 

[0039] SO X and Y component become the basis of a local wafer alignment error, and X and Y 
component of TIS become the basis of a tool induction shift of RMS 10. In addition, the proofreading 
structure 34 measured on each corresponding die is offset alignment measurement structure SI -S8 
of the die. For adjustment, it is SO of itself. It should use. SI -S8 of the specified offset Measured 
value to SO Since measured value is subtracted, X and the Y components Xsn adj and Ysn adj which 
are obtained about each measured value to the location of each die and which were adjusted express 
X and Y measured value which it will measure, when RMS 10 has a tool induction shift and no 
systematic error. 

[0040] Using these X and Y components Xsn adj and Ysn adj that were obtained from the measured 
value mentioned above and that were adjusted, a proofreading type or a curve is obtained, and it can 
use in order to adjust raw alignment measured value to an exact final value about all the device 
designs using the same process level as the proofreading structure 34. It is desirable to plot the 
measured value of X and Y to the design value of X and Y, and it calculates the optimal formula 
using a least square method preferably. This calibration curve is a straight line, it is expressed by 
formula y=mx+b and the offset by which a design and the offset chosen beforehand, and x were 
measured for y, and m and b are the constants showing a systematic error here. 

[0041] In the alignment gaging system which has TIS amendment, it is the proofreading type used to 
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the process configuration by which the optimal formula is measured. In order to calculate a final TIS 
value from a system without TIS amendment, as TIS was mentioned above, it re-calculates using the 
optimal formula. And in order to obtain a proofreading type, the optimal formula is adjusted by 
subtracting a last TIS value. These proofreading types are inputted into the computer of RMS 10, and 
in order that the image data received from the camera 24 may compensate the error which exists' in 
RMS 1 0, they are automatically adjusted by the computer. 
[0042] 

[Effect of the Invention] There is some effectiveness in the proofreading structure and the approach 
which were mentioned above. First, proofreading is performed to the same (except for the designed 
offset) structure as what is used for final measurement, therefore enables direct proofreading. That is, 
the alignment structure where it is used in order to align different process level in wafer manufacture 
is almost the same as alignment measurement structure 36 A-I used on the proofreading structure 34. 
This proofreading approach does not use RMS 10 for the second, and does not depend it on any of 
other gaging systems. Therefore, the error guided by other gaging systems during proofreading does 
not compound. In the third, this proofreading approach has included process topography, and is not 
influenced by the middle step. Therefore, this proofreading approach is applicable to all the process 
level that can be measured. Once it asks the fourth for a calibration curve from a certain process 
level, these calibration curves can be used to measurement of all the device designs using the same 
process level for adjustment. Such effectiveness is connected with more exact count of alignment of 
the layer of a "INZA process", and a layer. Better control of alignment is enabled, and improvement 
in the accuracy as a result of this proofreading approach follows, and serves as higher yield of the 
semiconductor device which can operate. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 7/2006 



JP,06-181155,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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tiiw^mm<DmMft7£<oyjfaici3tfzm®.<Dm 5 ©h 

ituEftB£#«ii£ijE*#J©<uBfr 5> 2 7 OfiES 

u 

30 MfE{iB-&^SiJS^X-rA^V^TMlE-{r , P^7-tr-y h 

3. mi 4. m5ts£xfm6<DWi£mKfoKT}mi&mic 

EteB^-&»J^->X-rA*fflV>r, HJIBffiB^&flKfi© 

*n^noiaa5Bf€©*i«!ifcfett«sffl<o*7 ©act* 

flftEB 7 -If P * 7-t <y h g ta W^B*. tut EfcKST 3 Jg 

40 7 osttaisBc^n^n^ 5 asirr scfctj^ 

7^{4«^ffi^ttgL-, 

MEBfisn^as 7 s(ftiWjgffl48«tt5i»E*n^nom 

taEffiB^ffl£->Xf-A*c«fc-3TM£ft5*tt*l!i* 
M«T§fci6tc > «l8B«EiEiBi«*fflv^TifEffiB^&il!I 

#SB*^trc «1$B t -T *ffifi^e-illS'>^-r A* 

50 [f|H^cDffffl=5:il^] 
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[0 0 0 1] 
[0002] 

Stf&l«afcf&&*l/\, BftSJi±©*fJfrrs«fttlH© 

[0003] *iftf/H^«jti5«^ f-nti 

¥»fttf)ft©7xWN±(D£2&cD7^y 7© l 

tu©B ^Ltfiy^x-/^ 

BU©«tc£fc>€\ /<*->ffcU K-^Vh 

5o coa»o»fc, SfSft* 7 x DO 

[0004] «jfifias©fa±©*s*, & oiav^sgffia 
-?m^ztxz®i&rt#-yz&t)]EmK.-D<, 

ft 9 x -/ n©S& § &B ©ffiB£- fc f 5 ft * 
fC, ^x-^&Bebv'X h- Iz-i/a^-^V 
■y ?£^&3C £#-)&WC?Tfc>ftTi*ft„ Ch6©/< 

nft^fcmsoH^^-rs.kdfc^oTvSo -is 

efflv^tisu^x h u—i/a >^£-;/i:© 1 L 
cnZOTEftBlt, fp>b*mt<?Zo *&H5F£5US?X 
[0 0 0 5] $fi©«tttt4&|n|&!^rs^tt9x 
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&©T*£*Uf, *■©*»©* SBfcffi DBS*, iEBItCffi 
■6tt;£ftfeJlfcft*«c {&■£•&©« 

[0 0 0 6] ttB1"*i43J:tflS«i:tT4i;**©3^ 

m<D'(y$v-zr2t\rz<LBmm<D£o%m%:5'W 

U&»U CCD^&ftffili. it®WS<, 3: ft, AWx 
[0 0 0 7] JtKW«St*V>T(4, 

5fti6oi«iv'Xf-AA^^$nfto ctKbvnmt'y 

M«B©*48«©W»i»tflti,\, 

T5Cfc©T£5^XrAttfc]StrEV:B: (,•>,, 
[0 0 0 8] retcfe^Ttt. iE«T*«ci:*<»J6ti 
TV>*j£SEl!«?iWIW (S EM) fCKOi'Xfif 

Sft&Wi, (l) M»W*¥Br1f>fV*7*vhfiSu 
30 (2) }g2SB«ji©S EM7>fjrnjr77CJ:«jSffi, *3 
<ktf(3) y-MWJ/7h (T I S) ftj£©30©8S 

[0009] cnz<Dm£v>m.ftitmm?%tctb\z, t& 

£#©$J£Kffiv^ftS0ll£©#|jilc«, TgP©atg, 
^-XJg, 3i&2tift7* hU-7Xhjf, *5<J:tf£<© 

e>20©#-y^X©IStf±©^^*^, (0, 
0) i£*-f3o 7x-/^SI*tfctt.S.rtffliJ#-y ^x 
©*^t ^ffljsp "j 9 X©4>'D ©HISSM)||*<*i6 3^* 
l/»hU->3yt7t7 hTfeSo rtffi!|3P-y^X© 

50 X©rtffllKt)©-95W*7Ct$tt2 0 5^P>¥75T% 
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COO 1 0] M^mty-ty b&mz&^Xte, ^fflfci 

•v h^-rs-HcD«5g^«feoT^5o envois 

D*IE5t£tf|l£nT^5„ CW&SHCfc^-Hi, SEM 

£/h^t, zmxv t - -<> ■ ^x«jis/-cti^ 

r> cnziDmmmMz, fts^-a-© x*> 
(Dwmcm^&o cnzofflfemii, ts^^x^m^tc 

^ftSlfccktf rgtfDJ cO«*«DSiJ<DSEMHmS^*t 
£DffiHfCj;oT#46?,n.5o S E M^XxAtfjfigSiJJt 

t v» s m&ic&mffisMvmK t wmm 

[ooi i ] s em«, ¥mfrM¥i<DWj£mmzK?i> 
(Dt.fr%znx^z>frp>. ^(Dij^fafc^-a-T^iE-r 

3Ch#S&IE^T*£3fc#;L£frfcLn&l\> Lfr 
U SEMfCti, C^SiiOffl^fc^D'iEEi^tDSTj^ 
Pg?>nfcfe<DfCLTL^9*S^$ltlgS^fe5o SIS 
MC, SEMIi, tr-A<OS^ttK3S-3<St«S*S/X 

[0 0 1 2] SI2 E, S EM#«»T/hS*«W*B« 

Law-tufa &^ic<, st&fMistiTvstt 
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LTBW-StVtt^tf, CO*****. SEMT'O^-n 

t tC <fc o X'& Kite* <& o T L $ 5 o 
[0 0 13] &3E, S EMeDtiJftfi, fc&SBT'B^ 

SB^ilKSilBLfctSB-efcSo *VMC<, *H/i 

feVTtt, ffil-&^iI^'>X-rA (RMS) AWB-a-a- 
«3i(0 2O(DiJ^iB?:i:- 3 T, RMSfcJc-aT^Stl* 
V-jMCtHIStlfeJ'7 h^r*i65o K 1 ©afifcttO" 
E&ttSttBdttfl&lCO^TfT frtl, m 2 ©iilJ&i, 
18 0* B(EUfcffiB^«KiK:oV^TfT*3n«o Ctl 
60B£B*^&IW«nfcT I ST\ RMST'&Stlfc 

20 I SSfttt, Mitlft*7-b<y h CfctfT* 
[0 0 14] 

'NHfi© t r 5 C £ S*gf ©T-fe -5 „ 
[0 0 15] 

30 ^ti5„ COB/SBiStt, ffig±l<:M$n3%l(0 
&B£-fr#iig£#t? 0 coBitiB^&BSfitt, 
J: o X-mmcfeib 6 n* ¥BKitr * SB±©jS*> 6 

S^p-trxlSPifc «fc o T3l«Sc ^nefl&fi^offiBd 

If / $ fc ti^ 7 n -b X® PB*Hff "T -5 fc L ^ o T 5 1 * 
40 SCSft5ffi©7n*xB«<!!)SI!ifc«fcoT, 5X7^ 
■Y^>hiWei:*«^)b<*«. c©^iD5X75^^ 
^K0*t*fe±t«r^ teB^S'J^i/XrAtCJ: 

n, 5t^*fc» i ttB£4^tt&niire&ttfcMfti* 
so «2/<*->i:ni;i!api t ifi±ic«w:**«. #^3 
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ti 0 HI SSS ifi 7 d -t 7. tc J: o T 5 1 * G C $ tx 5 5 X 

r^yvhtftt^&aseLfcJiao, &673-fi<£>;&3 

*<0*&fri;a&aWSttfc#-tfa:*-7-fe'y h^fiitC^L 
<^5cfc3lcJi^^n?.o SHEW:, *H&TSS3*5J: 

ffiB£#«ji©7 5 -Y *y hie * 5 i©7n -t 
XSft^XTv^yHcigEL-C §! 1 ftB^ttf 
ifico^ 1 1s&UWi2 A$-ytfm>u>&frt>lt?tiZ<Dt 

[0 0 16] *fglE©5?J©-ffiCLfca<rpT\ jftfi"^ 

aLfc«ffi«afc»iS'r*cfc*wsu\ c offish 

#»>XxAK£oTS^£ni>y-;l^#>'7 h 
(T I S) ZMtbZo £<DT I S(i, €D^7-b«y hte 

m<0(uBA^l 8 OfilCfc^TS'J/EU ^K^nftOftl 

7 x-^wmm<oiiLmfc&ztczT\ vu*y-tv h 
&m^myt<omL\c^x<r>m 1 ©as*, 

WOfitH*^ 9 0 finite U hfftfi-&-fr« 
jfi©«ffi©S62©»5&S\ ffi«£tf»l£8EB*flH^Tm 
^<0^[fi]T-tT9o «aE«5B*«OTnffl<0tt«A^6 1 8 0 
fiilitoU #n*7*yhffi»&##Bfi©£tt©83© 
feB£tfi!l£->XxA£/B<,>T, ffi£©;£|n]lc 
*5^Tff9o &BB§iB£*]#j©tfcfifre> 2 7 0 finite 
U -t?n*7-fey h{4B£#flt®©^<)7.©SfS4©PJ£ 
*, ffiB^SlJ£5'XTA*/B^T?if£©#lflI»!:fc^T 

jft*«j»i©ffiBfc«EBu va*?*? h&zmt-e 

3c *LT*ft€tt©»5*|HfngffiM3£ftfr5i&5-t? 

4fc*fcSISU «IE£ftfcS5S5ffiillJ£fflM3J: 
tWieEttifrrsffiS©*?*? hft»e*»6nfetS! 
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[0 0 17] *8W©«tSB*sJ:tfffi©a&SI4, WT©» 
0ffi*#!i-f£C£EJ:oTS!l§e>frfc 

x&z>b\ £cxt,z%fi£<DmiMWzmmci5^x®m 
u mmtcsmtZo LfrL*&m*s mnztizmL 
o»i^Li 5 t?z>*><ox-im^c t.zmmt'* 

El*©*.©, fcJ:tfftfr!>i:ft5fc©©iirc 

*mmr*i><Dx&?>o 

[0 0 18] 

[HS60J] B1C*^T, ffiI^IS->XfA 
(RMS) *BE*U *©£&%#=$#*§• 1 OE^oT 
^fo »*WfC(i, RE S 1 Ott, ^gfttMSIEfc 
ftSS^SSoS^^fcrSfcOTfeSo RMS 1 

o mizztiz 7 x-z^iRs-r 5 7 x-/>*>uaf i 

20 2**LTVSo 7x-^jM8fc!-y* (0^1*) 

7x-/M 4*^x-n*;l/^l 2fr?>&»3tiJU ^ft 

^'jT^ti 6±tcgHfi-r5 0 t*U79^i 6 

^i-M777l-, Bn^7x-/A£Djt^W\0%^ 

ti, #e, 7x-Maastr<y^a, 7x-/m 4*7 
[0019] *©£t**#jH##2 oissrjt***, 

UtXf->* 1 8 ±73 (C^B-r So C cD7t¥^ 2 0 (i, 
IS^2 2feit>*lfx**^7 2 4*^-*, cneti, 

30 mmt2 2ici:^xMtbt>nrcmm%:¥T*j}*7 2 4 

B^nrv^. coKIKM(i. iH^Xx-^1 8±&cie 
Khft9i-A14*, 2-2 OOefCffiTcT'tScl 
i;AWSU\ S^4»fCt5V^T, 7x-M«t!6lf<y^ 

(XDmnicMLxmmttezxoic, 7i-ah$7 

x-^l 8±{czk¥fcffiB-T5o 8 It, 

mnLtcu^x h u-isay^-yzyt^mcttLx 
ftwm&?zrMc~X7iK®W}aimx&zc ttf&% 

40 LV 8 Lfc^oTs Xx- ~>*1 8!i9x-Al 4^, M 
{cEB?n5tT'»«lc{fiBi**^-ri.o ^Cic, RtKM 

[0 0 2 0] fft*^7 2 4(i, aSSLfe8tt«$t> 
tf^if?> RMS 1 0O+tlf^7 h 2 6rtlClK§ 

sn«is«7'n>by9- (H^-&r) fci£3„ mmfa-t 
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*5«fctf*-#-F3 2jb*S«LT*i!>, 
£Dfettffifi£tf«3fi©ffl£ffitcfSgL-c\ &«©g© 

fv^ * y v z^m? % <t 5 jc n y t^-* icma? % 
y * tr » -r 3 3 > if a - * # 7 * -tr x r s 

So 

[00 2 1] RMS 1 Ofcitf^mcttKLTixei-fc 
«f£glft©!S; W m^lT'A?W^T^§ C £ L 
RMS 1 Oli* Concord, Massachnsetts £0 
Interactive VideoSyst em, Inc. ©Model Accuvision ACV 
-8£/cliSanta Clara,California©K L A Instruments 
©Model 2031 fc-T£ LfrU J-XTfClBHJf 

[0 0 2 2] RMS 1 O^IE-rS^fetC, #IE#iig£ 

3.7;H^M4B£-e«3t 3 6 A~ I £^tf c 
U\ ftE«3fi3 4±©feB#-e*ig3 6 A~ I tt, « 
TTfl^£#IE?j&{cLfctfoT&iE»ji3 6 A~ I £ 
ifflJg-fSCfctf, RMS 1 0<DjEmj:tit\EZ%%l,c?Z> 

[0 0 2 3 ] m 3 *5.£c/0 4 ti, fiiB^lfijg 3 6©- 

^^•fH-e&So §(4B^«ji3 6«, motm 

WX-yfX4 2{C<£oTB£ft5rt®J#-y*X4 0%# 
A,T*v>5o 03{cfcv->T^t-J:5Jc, W7i-X4 0fe 
ckOTI-#-y?X4 2©fitBfc^ Xtfi4 4fcj;0 : llS-r5 

•fS^-MC ^7^X4 0©<W>fct> Xtt4 4©Yftt 
4 6tOMiaotti?n5^7?X4 20to 

i)\ ftXv?X4 2©P]ng|54 8©\f-j£<i:9fe?t#l;:/h 
£ < , LTztf-DT. teiEmm 3 6 ©ttf£{C«i5§£^* 
-ftc, rt^-y ^X4 O^r^L/clol^fitfi^e.^-7-t-y 
h £-&Tffin 4 8 rtfc{6fi£-£& C fc#T*£ § j- 3 fC £ 

[0 0 2 4] {SfB£-tf-«ji3 G<Dfflg\mm*m4\Z7rs 

•To ^8^*^3 6^, ^*©SJiSffi^ffl^TS 

'&-£tl%$><DT>2b%fr<b. CCTIi, &IE«3§3 4©K 
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4£3 8±K^-X®5 0tCJ:oT»fiJc£ft3„ f LT> 
»«3 8 43<i:L>*^-X«5 0©±fC, W5«5 2*« 

#£-f 5 t £©<WaJf 5 2 ©±©fe5VHi(f ^© 5 
2tf&l^t§£U:y;»S3 8 ©±©7* hUi/'Xh 5 4© 

JlfcjcoT^SSnsc: £tf #3: Li/> 0 
[0 0 2 5] 0 5t3«kt>*06^:#Bg1-5Ci:fcj;oT, 

fiJH&E«jfi 3 4 ©i!)g©a*Wa)S^f#5 C t #T'£ 

io 5o 05t±, ««3 8±©-<-xe{c^5nrc«i!{© 

rt/f7?X4 0A~I^tiT'fe5 o rt;P-y^X4 0 

a~ i ttmmz t*mm 5 2 **<D±.icttm? 5 c t 
~ 1 ictttzm&vmmcis^r, *x 4 2 a~ 

I 5 2 ©±©S^c«^HS 5 2 tf£^i§£{c 

&S1S3 8©±©7* hU^Xr-g5 4(CJg/rf £<, C 
©SBt7 0 n-fe7s©*SStf 0 2 ic^f *<iE«jt 3 4 <mtSL 

[0 0 2 6] «ciE«3g3 4 ^B^Atifi©* >h© 
20 X, Y^Stf 5 (0,0) t%Z£o\C^ ft.#-y?X4 2t 
aD©W7i-X4 O^ATaSfr^nS 1 oJi*±©{ji 

m^mm^tso cnp»©{fiB^-&«Jiti, 

RMS 1 OtCjc^T^^tlS^x-^T'^-t'^y h© 
lffl$/£fi1tt!(©X7-*^v^{c (0,0) ^rSiJ^-r 
Sfca6tc^:tt?nTv^o 0 2 tc^f <£ o fc, fitB^-i± 
iS3 6AW*' (0,0) *wj£.?5£?icmMcm\- 

[0 0 2 7] *fc, $IE#f3£3 4«, *flS-ri.rt^>y ^ 
X4 0tnt>7^X4 2 t©P^tC^-7-tr-y h^ff^TtS 
30 tt^tl/iffi^ffiB^-ti-liJiS 6 t^TV^o OS 
0, m'Ti.^rt>K>y^7 t 4 0h\ ft#vi>7>42tm 
>bT°li%\,\ 0 2 tc^-f <£ -9 (c{itB-&-&«ifi 3 6 B~ I 
ti, ^*X*i<l;tj : Y© = Xp->*XhU-i/3y^Wb 

oT^ltgtm lfi$fc(iaiS©X7-*^^^ 
fi, cnP)©feB^«3g3 6 B~ Hi, 02£^Lfc 
J: -5 ^yp-trxflM©^© 5 x L^x H/-: ^ 3 yffi 

tc, ^7yX4 0©4'-M, mm (O.OJCffiBfS 
40 t©^$n, W7^X4 20>fi«L^f,^ot 
^So Bui^L/-ctfi[B-&-&«|jfi3 6 A~ I *5<kt>'^-n?)© 
T^Vdi^^ RMS 1 0<D«aE*$Sfr5o 
«EiE«fifi3 4*fflV^«iE*ffi*KW i r5fc«>fc, ItoS 
Ali/^Wafr?., {6B^*ji3 6 A~Hi, 

n^nso ~s 8 c±oT»£Sh4, KiE«jg 

3 4fi, 6ciE7x-/M 4±T% SB»^±Ka«*n 
5ci:fttg SL ^ o cnp>©^©'>*< l 

ft »c m e t % § isieic «t § t-tzrc&b 

fC, ->i-ai 4 0*^K3fi<-r*£4l3y**." SO© 
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[0 0 2 8] $f, ^i-ai 4©"f/L.£V±©&IE#S 
3i3 4©So OXtJ«fctfYfiK^«, RMSIO^T 

a,jrr«o ctisostett, «nma5<o*«iaswTt> 

S 1 0©3>l£a-*fcK«£tl*<:i:ffSSU\, A 
Ox-/M 4 ^©^©ffiBfr^TitltttO^T 1 8 
0° BCSttft. ">x-Ml 4O0lEtt, Xf->' 1 8 
*0<E«^*c4:KJ:oTa*«*i*. BKv^tt, 7x- 
A^i;77^tl 18 0SEMEU Xf- 

5>1 SEMf CtfcT'tSo ^x-^O^KiCcfc^lsie 

IE«jfi3 180° [Sltef *C tie iott, 

coo 2 9] /<*-vn©gffi<oaj£a\ «fc<ft]p.n/j: 
uffl-r s t ©t*;& a 0 031c fcitsfl* 

•y^4 0tM»;^4 2£©B©gBR|{i, *^-5 2 
t3J:t>*4 2©*tttt, *n^n*«, W7 2 4*^©i 

*«e#icfett«a»*4i;«. w-y^x4 2CMjfi 

■?%W®t, W'^X4 OCMlSt 3jI&i©!H©B# 

hhis*\ cn5 2-o©^*-y©ffist%at>-rfc©T 

[0 0 3 0] «iE«Jfi3 4*^trfx-^* 1 8 0° HI 
fgS-efc&C, H9fcffl£bfcWi;8aE*lieW)So OXfe 

««Sr 5 c £ te <fc o T, £ffi»£tt©» 2 ©-tr -y h * 
ff^o 85E*3fi3 4*E£*«fcfr&, rt#y*X4 0 
t^#y^X4 2tOIH©affiO*lRl)VEWfcft5o H 

miMTZmxo (Dx&ftte. m2«te<ix. 8 o ©x 

frU RMS 1 0©y-;l/ISI^7h (T I S) titSSE 

«iB3 4*«HiEbfe«^c, s^aftrsiifcaa 

V\, LfetfoT, RMS 1 OtfT I S^rS^L/c^-a-, 
[00 3 1] T I S^tHSfSfeftCS. OXfcJltfY 

T I S x = ( X 180 AV X 0 AV ) / 2 Si 

T I Sy = (Y.80AV -Yoav ) /2 S2 

{Bl/> Xoav N Yoav > Xisoav 4o Y ibo av H\ 5 

«Wa«tHJWBS&'51»&tt*X l . Yo , x» *5<fe 
[0 0 3 2] T I S*ftn?Z£, *ft*, RMS 1 0 
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©ffiS^iiJ^^Xr-Ati, TI SOXfeitfYSM 
AftLT> RMS 1 O^gfj^tCT I S (C*f LTiliS* 
•ftSCt^T?**. L*»U $<©BB6-&M£2'X? 
AAV COli*t.oT^4i\ LftA<oT, &B£# 

7h£&<-f ft#>fc, T I S« fcJctfT I Si^SSft 

10 [0033] si RV#.2<Dmmz§imt5rctbic y x 

oav =-0.6 5^DyfcJ:t>*Yo»» =0. 3 5^D>T'S 
St^-TSo SfcX.»A» =0.4 5^n>T*&9, Y 
,8» «v =-0. 1 ^P^T'&Stigjrf 5o 
ntf, T I Si =0. 5 5^0>-pfe"3^2^fflV>nif, 
T I Sr =-0.2$^a>T s S5o Lfei'oTRMS 1 

(0.5, -0.2) 0'y-;l/»SI^7h*^.LTV^ 

So 

[0 0 3 4] T I S*fHrf4;fci&fc, 9x-m 

20 ±©H©£V©So «fi*aweUTt»*^ci:«llM- 

T, #fcE*3g 3 4 ©gfcfitc J: o T t ft 6 2 ftSKIItf B 

w^arfx-zN^sijiitic^Tte-r^Ki* 

£&IE«jg3 4«: > Oi-ai 4©fN>ifi<©£VKlJg 
£g£tt3ftiE«ji3 4*WtOii)^)5:L©llc < i: 

[0 0 3 5] TI S*tfJW*fc> nrtlfcB^fctt, * 
ft£<MEffi£LTRMS 1 OEA^U So ©jffl 

30 J££0° , 9 0' , 1 8 0" fcJ;t/2 7 0° ©£i7j[rH4 
fcfei/^TSaweff 5 c: £ K J: o T**i^4a*«b&T 

s 0 c©^/gtt, t i sfts©iE»**«j:r«fjaiRiio 

#a^x-y^-r5fe©T^5„ l^lRH©#ftti, S 

oTWjtsti*. ^tc 0° ti8o* tcom^mmm 

MJcH^tXo 9 0° .5:2 7 0' ^offlSttSflinicS; 

2<o«*t><. ; enp>© ; etx ; ?n©^©KtcDA^nft2 

40 [0 0 3 6] CfiD«b£K*^3b^*TT I SA^^C#« 
($ft, ^nAWffiT'SSv'XxAlCtil^^ 
iE**rt) , 9x-/\%ffJittf l >x-/N7'7y h±T» 
0° Oft#A(ci9ffiBfta6U £8QE«ifi3 4±©tol! 

■&-it«jfis» ~s» ©^n^n©gffi«j^-rs„ *r 

IE«iS3 4C»LTCn&©»l£ttEO^TS. ~S. 
[0 0 3 7] T I S^*ftX.fc4Htt-&SI£$'X?& 
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X sn »dj — X sn X so 
Y sn «dj = Ysn Yso 

{ILn = 1 ~8T'&3„ 
[0 0 3 8] T I SffiiE*fH^TV^V>ai^i/XrAt 

Xsnidj = X sn — T I Si — 
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